suBjects and Methods
This study was conducted after obtaining the Institutional Ethics Committee approval.
A total of 120 patients in the age group of 30-55 years with physical status American Society of Anesthesiologists (ASA) Classes I and II undergoing elective upper limb surgeries under ultrasound-guided supraclavicular brachial plexus block were randomly divided into three groups of 40 each: Group A received 25 ml of 0.5% levobupivacaine with 5 ml normal saline (NS), Group B received 25 ml of 0.5% levobupivacaine with 1 µg/kg dexmedetomidine diluted to the volume of 5 ml NS, and Group C received 25 ml of 0.5% levobupivacaine with 1 µg/kg fentanyl diluted to the volume of 5 ml NS.
Inclusion criteria were patients with (1) ASA Grade I and II, (2) age group of 30-55 years of either gender, and (3) undergoing elective upper limb surgeries below mid humerus level.
Exclusion criteria were patients with (1) any contraindication to regional anesthesia, (2) refusal for supraclavicular block and inability to give consent, (3) coagulation disorders, (4) local skin infection or disease and others, (5) ASA III and V, (6) body mass index >30 kg/m 2 , (7) history of anaphylaxis to local anesthetics and allergy to the study drugs, (8) history of any underlying renal or hepatic dysfunction, (9) history of pulmonary, cardiac, hematological, endocrinal, and neuromuscular disorders, (10) history of chronic drug or alcohol abuse or analgesics, (11) history of underlying psychological disorder, and (12) pregnant patients.
All the patients were visited a day before surgery and explained in detail the anesthetic procedure. All the patients were kept nil orally at least 6 h before surgery. Tablet alprazolam 0.25 mg and tablet ranitidine 150 mg were given orally at 6 am in the morning of surgery with a sip of water.
For the supraclavicular plexus block, the patients were placed in the supine position with their heads turned in the direction opposite the neutral position, along the body. Subsequently, the probe linear type (12 MHZ) of the ultrasound equipment wrapped within a sterile rubber glove was placed on supraclavicular fossa to locate the subclavian artery and brachial plexus cluster. After local anesthetic infiltration, a 50 mm 22 G insulated short beveled stimulation needle (Stimuplex A, B. Braun Melsungen AG, Germany) was inserted toward the brachial plexus cluster from lateral to medial in the long axis of the ultrasound beam after locating the subclavian artery and brachial plexus cluster. Once the needle tip reached the brachial plexus cluster on the ultrasound image, 30 ml of drug was injected as appropriate for the group of study.
Completion of injection was considered as time 0. Sensory and motor blockade evaluation was done every 1 min, till the onset of the successful sensory and motor block, and then hourly till the complete regression of the block.
The sensory block was evaluated in the distribution of four nerves -musculocutaneous, median, radial, and ulnar with the pinprick method using a 3-point scale: [2] 0 = normal sensation; 1 = loss of sensation of pinprick (analgesia); and 2 = loss of sensation of touch (anesthesia).
Onset time to sensory block was defined as the time from completion of injection (time 0) to the time sensory block began to be detected (Score 1) in the distribution of any one of the major nerves.
The time to complete sensory block was taken from time 0 to the achievement of a Score 2 in the distribution of all the major nerves.
Total duration of sensory block was the duration from the end of local anesthetic administration to complete resolution of anesthesia from distribution of all four nerves, i.e., Score 0.
Total duration of analgesia was taken from the time of complete sensory block to the first request of rescue analgesia postoperatively.
Motor block was evaluated for four nerves (elbow flexion, thumb opposition, thumb abduction, and thumb adduction).
Motor blockade was graded on 3-point scale:
[2] 0 = no block (normal motor functions with full flexion and extension of the elbow, wrist, and fingers); 1 = decreased motor strength with the ability to move fingers only; and 2 = complete motor blockade with the inability to move fingers.
Onset of motor block was taken as the time from the time of completion of injection of study drug to detection of a motor block of Score ≥1.
The time from completion of drug injection to the attainment of a Score of 2 was taken as the time to complete motor block.
Total duration of motor block was defined as time interval between the end of local anesthetic administration and the recovery of complete motor function of the hand and fingers, i.e., Score 0.
Quality of block was assessed on a 3-point scale by anesthesiologist who was blinded to study drugs as: [3] 0 = complete failure; 1 = inadequate block; and 2 = successful block.
Plexus block was considered successful when all four nerve territories were completely blocked for both sensory and motor block.
If any patient will have incomplete block, such patients were managed with supplemental analgesia with intravenous ketamine (1.5 mg/kg) and propofol (2 mg/kg), and block was considered as inadequate block.
The block was judged to have failed, if anesthesia is found inadequate in any of the major nerve distribution after 30 min of injecting of drug into the sheath and such patients were then excluded from the study and were taken under general anesthesia. Only successful block cases were taken in the study.
The heart rate, respiratory rate, oxygen saturation, and blood pressure (systolic, diastolic, and mean arterial) were noted, hence every 5 min till 30 min and then every 30 min till the end of the surgery. Hypotension was defined to be a fall in mean arterial pressure of >20% of baseline values and treated with a bolus of 100 ml fluid and if uncorrected, injection mephentermine 3 mg bolus, intravenously. Bradycardia was defined as pulse rate of ≤50/min and was treated with an intravenous bolus of injection atropine 0.6 mg.
Degree of sedation was monitored at all intervals as that of vital parameter monitoring during the surgery using the Ramsay Sedation Scale; [3] 1: awakened and alert; 2: sedated, but responding to verbal stimulus; 3: sedated, but responding to mild physical stimulus, 4: sedated, but responding to moderate or strong physical stimulus; and 5: not arousable.
On arrival in the postanesthesia care unit, pain scoring was assessed using 4-point verbal numeric rating pain scale (VNRS) [4] on movement of operated arm: 0 = no pain; 1-3 = mild pain; 4-7 = moderate pain; and 7-10 = severe pain.
VNRS on movement was assessed hourly following surgery till the request of first analgesic.
Any patient showing VNRS >3 was given 1 g paracetamol infusion intravenously. A Total number of rescue injections given during first 24 hours of postoperative period, was recorded.
Surgeon satisfaction was graded as [4] 0 -excellent: perfect analgesia and muscle relaxation; 1 -good: good analgesia with acceptable muscle relaxation; 2 -moderate: satisfactory analgesia but poor muscle relaxation; and 3 -unsuccessful: inadequate analgesia and muscle relaxation.
Patient satisfaction score was measured with a 5-point numerical scale: [4] 1 = very satisfied; 2 = satisfied; 3 = undecided; 4 = dissatisfied; and 5 = very dissatisfied. Postoperative vitals assessed every hour till the regression of block. Any side effects such as nausea, vomiting, and sedation were noted. Postoperative sedation score was assessed hourly till the regression of block.
Results
Demographic data including patients' age, gender, height, weight, and ASA grade distribution were comparable in both the groups.
The three groups were comparable with respect to hemodynamics both intraoperatively and postoperatively, the difference being statistically insignificant.
This table shows the onset of sensory and motor block which was highly significant statistically in these three groups showing the fastest onset of sensory [5] and motor block in Group B as compared to Group A and C (P < 0.001) [ Table 1 ].
The duration of sensory and motor block was highly significant statistically in these three groups being shortest in Group A, longest in Group B, and intermediate in Group C (P < 0.001) [ Figure 1 ].
Total duration of analgesia was longest in Group B followed by Group C and shortest in Group A; thus, it is highly significant statistically (P = 0.000) [ Figure 2 ]. This table shows that the patients' satisfaction score and surgeon satisfaction score are statistically insignificant in all the three groups [ Table 2 ].
The use of rescue analgesia is maximum in Group A as compared to Group B and C which was statistically significant (P < 0.05) [ Table 3 ].
There were no significant side effects in any group except for Grade 2 sedation seen in Group B, the difference being statistically significant (P = 0.000) [ Figure 3 ]. 
discussion
Brachial plexus block is one of the peripheral nerve blockades used for upper limb surgeries. It has many advantages over general anesthesia such as effective analgesia with good motor blockade, awake patients, extended postoperatively analgesia, early mobilization, no airway manipulation, and avoiding polypharmacy. Recent interest in ultrasound-guided supraclavicular blocks may be due to (1) easy image acquisition relating to superficial location of brachial plexus at this level; (2) identifying pleura thus minimizing the risk of pneumothorax; (3) shortening the block performance time; (4) reducing the number of needle pricks. (5) shortening of block onset time. (6) reducing accidental vascular puncture. (7) allowing dose reduction of local anesthetic, and (8) enhanced block quality. [6, 7] Levobupivacaine, the isolated S(-) isomer of bupivacaine is the latest local anesthetic and has been shown to be less cardiotoxic than bupivacaine. It has same efficacy for the time to reach sensory block and total duration of sensory block as that of bupivacaine, [8] but it has better toxicity profile than bupivacaine. [9] A variety of adjuvants have been studied for brachial plexus blockade including opioid and nonopioid agents, but studies showing effects of adding dexmedetomidine and fentanyl to levobupivacaine in brachial plexus block is limited, so this study is being chosen. The dose selection in this study was based on the historic evidence of optimally used drugs which are safe to use. In this study, we used 25 ml of 0.5% of levobupivacaine with 5 ml NS which was supplemented with either 1 µg/kg dexmedetomidine or 1 µg/kg of fentanyl. In our study, mean onset time of sensory and motor block was fastest in dexmedetomidine group as compared to fentanyl group and it is slowest in levobupivacaine group.
Duration of onset of sensory and motor block is longest in dexmedetomidine group, intermediate in fentanyl group, and shortest in levobupivacaine group. These results are in concordance with a study by Mathur et al., [10] Esmaoglu et al., [11] and Kaygusuz et al., [12] but none of these studies compared dexmedetomidine with fentanyl as an adjuvant to levobupivacaine. Even some studies are in contrary to our study like the study conducted by Das et al., [13] who showed no difference in onset time with the use of dexmedetomidine with ropivacaine. This difference could be due to the use of ropivacaine in their study as compared to levobupivacaine in our study. Duration of analgesia is longest in dexmedetomidine group as compared to fentanyl group, thus showing that dexmedetomidine has better pain control than fentanyl. Both drugs did not produce any potential side effects except for sedation in dexmedetomidine group which did not require any treatment thus can be termed as safe drugs.
conclusion
In our study, we found that dexmedetomidine when added to levobupivacaine for supraclavicular brachial plexus block shortens the onset times of sensory and motor block and prolongs the duration of sensory and motor blockade and duration of analgesia as compared to the addition of fentanyl to levobupivacaine. The added advantage of hemodynamic stability and minimal side effects makes it a potential adjuvant for nerve blocks.
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